Despite the adverse effects associated with marijuana abuse and dependence, marijuana is becoming more common-place in activities such as driving. Previous literature has discussed the high rates of cocaine, opioid and benzodiazepine use among users of marijuana, but no research has addressed the rates of concurrent use among drivers meeting Abuse or Dependence criteria. Each of these substances may produce effects detrimental to driving safety which may be compounded by concurrent substance use. This research examines rates of marijuana use, abuse and dependence among an active sample of drivers (N = 7,734) in the 2007 National Roadside Survey. Mean age of participants was 36.89 years, and the majority was male (60.1%) and identified as White (59.2%). Participants who used marijuana but did not meet diagnostic criteria for Abuse (n = 165) or Dependence (n = 112) were significantly more likely to test positive for all substances than were those who did not use marijuana. Further, those that met criteria for Marijuana Abuse or Dependence were more likely than those who did not meet criteria to test positive for THC, cocaine and benzodiazepines and THC, cocaine, and opioids respectively. The current research has implications for policy development and drugged driving interventions.
et al., 2010), coordination and motor functioning (Lane et al., 2004) all of which are important behaviors associated with safe driving. Marijuana is the most prevalent drug in U.S. roadside surveys where it has been detected in 7% of weekend drivers (Lacey et al. 2009b) , and the most prevalent drug detected in fatally injured drivers (25% of those tested for drugs; Office of National Drug Control Policy, 2011).
Two recent studies have found a modest but significant relationship between marijuana and crash involvement. Li et al. (2011) conducted a meta-analysis of the last 20 years and found 9 studies which addressed marijuana use and crash involvement and reported a pooled odds ratio of 2.66 (95% CI: 2.07-3.41) with the relationship to crash involvement rising in a dose response relationship. Laumon et al. (2005) compared 6,766 culpable crash-involved drivers with 3,006 non-culpable drivers and found that the crash responsible drivers were 2.4 times more likely to use marijuana and also found support for a dose response relationship. The 2011 report by Hels et al. on 9 European countries called the Driving Under the Influence of Drugs, Alcohol and Medications (DRUID) program found the risk of driving with marijuana use was similar to the risk of driving with low alcohol concentration. While a large number of studies of crash involved drivers have reported a positive relationship between presence of marijuana and crash involvement, establishing a firm relationship has been difficult because of the variability between studies (see Ward & Dye, 1999; Moskowitz, 2006; Shinar, 2007) .
Much of the extant literature has focused on alcohol as the chief contributor to driving under the influence (DUI) when, in fact, drivers between the ages of 21-25 are 2.5 times more likely to use marijuana and other drugs and drive rather than to drink alcohol and drive (Fergusson et al., 2008) . In the United States, one in six teenagers have driven under the influence of marijuana (Anderson et al., 2010) and approximately half of those who use marijuana are under the influence while operating motor vehicles (Johnson & White, 1989) . Those that use marijuana and drive are at considerable risk of crash involvement, similar to those who consumed only alcohol (Anderson et al., 2010; Fergusson et al., 2008) . In a case control study of 1,105 automobile accidents in which at least one vehicle occupant was taken to the hospital, Blows et al. (2005) asked drivers to self-report marijuana use in the three hours prior to the crash in the twelve months prior to the crash. They found a that habitual marijuana users were over nine times more likely than non-users to be involved in car crashes with injuries (OR = 9.5, 95% CI = 2.8-32.3).
An extensive body of research has discussed the propensity of those using marijuana to use other substances as well (Bonn-Miller & Zvolensky, 2009; Olthuis, Darredeau, & Barrett, 2012; Nakawaki & Crano, 2012) . This has been studied in terms of marijuana use and the concurrent use of alcohol (Blows et al., 2005) , cocaine (Higgins et al., 2007; Lindsay et al., 2009) , opioids (Subramaniam et al., 2010) and/or benzodiazepines (Yacoubian, 2003) . The concurrent use of these substances with marijuana may compound risks associated with driving under the influence as each may further impair drivers. In a study of stimulant users, Mann et al. (1993) found that those using cocaine were 2-3 times more likely to be involved in automobile accidents than the general public. Similar research has found that use of benzodiazepines results in slowed reaction time and increases in tracking errors, while the use of opioids results in impaired concentration, reduced information processing times, ability to track objects, and poorer visual acuity (Leung, 2011) . Obviously, such consequences of use could have serious impacts on driving and may be compounded when used in conjunction with marijuana. Despite these concerns, however, the knowledge of the actual rates of marijuana use and concurrent use of other substances among drivers not involved in hospitalizations or crashes is limited.
Concerns of having an active polysubstance user driving a vehicle under the influence are palpable. Hels, et al. (2011) report on the 9-nation DRUID study placed "multiple drug combinations" in their highest crash risk category. However, until recently data on the rates motor vehicle operators use marijuana and other drugs have been derived from crash sites, hospital visitations or arrests in which the operator is suspected of being under the influence of a substance. Though these situations provide convenient opportunities to estimate substance use among drivers, they do not provide an adequate picture of the rates of substance use by the general driving population. This is because drivers who use substances are often not involved in accidents, hospitalizations or arrests. Recently, roadside surveys in which oral fluid has been collected to provide a basis for measuring drug prevalence have been conducted under the DRUID program in Europe (Hels, et al., 2011) and by Lacey, et al. (2009a) in the United States. The current study makes use of the Lacey et al. data to examine the prevalence of substance use, abuse and dependence in a random sample of drivers at risk for substance use but not involved in arrests or injured in crashes. Specifically, we examine the rates of marijuana use, abuse and dependence among drivers and compare the three levels of marijuana users to non-users on rates of cocaine, opioid and benzodiazepine use. Given the literature on this topic, we would expect to see significant increases in the use of cocaine, opioids and benzodiazepines among marijuana users when compared to non-users. Similarly, as alcohol is the second most used substance while driving, we would expect to see elevated blood alcohol content levels among marijuana users when compared to non-users. Finally, we differentiate the three conditions of marijuana use based on clinical abuse and dependence criteria to determine if increased marijuana use predicts polysubstance use.
Method Sample
The current study is a secondary analysis of data from the 2007 U.S. National Roadside Survey (NRS) which was designed to estimate the prevalence of substance use and misuse among a random sample of day and nighttime weekend drivers in the 48 contiguous states. Participants completed self-report measures and biological measures including breath tests, oral fluid samples and blood samples. The data gathered in this study represent the first U.S. national prevalence estimate of substance use among active motor vehicle operators. For the current study we used a subset (N = 7,734) of the total sample who provided demographic and substance use data. Because the 2007 NRS is described elsewhere (Lacey et al., 2009b; Lacey et al. 2011) it is outlined below only as it is relevant to the current study.
Participants of the 2007 NRS were randomly selected weekend nighttime drivers at designated roadside locations across the contiguous United States (See Lacey et al., 2009b; 2011) . Drivers were flagged down by police officers whom directed them to off road study personnel between 10 pm and 3 am on Friday and Saturday nights. Participants were informed that they had done nothing wrong but been selected at random to participate in a national survey and that they would remain anonymous. Recruiting and survey procedures were approved by the Pacific Institute's Institutional Review Board. Drivers who provided informed consent were breath tested and participated in a brief, 22 question interview covering demographics, driving and alcohol use. Participants were then offered the opportunity to earn $5 for completing an alcohol use survey (not reported herein), and an additional $10 to provide oral fluid samples and complete a drug use survey. Finally they were offered an additional $50 to provide a blood sample. Oral fluid and blood samples were used to screen for a variety of substances including -but not limited to -marijuana, cocaine, opioids, and benzodiazepines. Of the 10,909 eligible drivers (commercial drivers and drivers under 16 were not interviewed) who entered the site, 9,094 agreed to participate in the basic interview, 7,719 provided an oral fluid sample, 3,276 provided blood samples and 7,882 responded to the drug questionnaire (Lacey 2009b ). This study was based on 7,734. Participants were between the ages of 16 and 93 (M age = 36.89, sd = 15.16) and the majority of the sample was male (60.1%) and identified as White (59.2%). Twenty-five percent of the sample reported having used marijuana at some point in their lives (See Table  1 ).
Measures
General Demographics-Participant self-reported demographic information including age, sex, race, distance from home and highest education level attained. Study personnel recorded the time of day in which data was gathered.
Substance Use Information-Participants BAC was measured using hand held breath test device, the CMI Inc. Intoxilyser 400 ™ . Participants also provided oral fluid and blood samples which were forwarded to the Immunalysis Corp. in Pomona California for screening using enzyme linked immunoabsorbent assays followed by verification of positive samples with mass spectral detection using liquid chromatography-mass spectrometry. Approximately 50 substances were covered by this analysis (See Lacey, 2009b, p. 35 for detailed list), but only marijuana, cocaine, opioids, and benzodiazepines were examined in the current study as these were the most frequently found substances in the sample. Participants also self-reported use of marijuana, cocaine, opioids, and benzodiazepines in which they reported whether they had used the substances in the past 24 hours, past two days, past month, past year, over a year ago, or never.
Drug Use Disorder (DUD) Questionnaire (Scherer et al., 2013)-Only participants who reported using marijuana completed the DUD. The DUD was based on the Alcohol Use Disorder questionnaire and Associated Disabilities Diagnostic Interview Schedule (AUDADIS; Cottler et al., 1997; Grant & Dawson, 1997) . The DUD has a single item per symptom for Substance Abuse and Substance Dependence as listed in the Diagnostic and Statistical Manual of Mental Disorders, fourth edition, text revision (DSM-IV-TR; American Psychiatric Association, 1994). Participants who reported marijuana use were then placed into one of three categories based on their responses to DUD items -"Marijuana Use" encompassed those who had used marijuana but did not meet criteria for either diagnosis. "Marijuana Abuse" and "Marijuana Dependence" were reserved for those who met the diagnostic criteria for either. As is the case in the DSM-IV-TR, participants could not be placed into both Abuse and Dependence categories. Rather, if requirements for both were met, participants were categorized as Marijuana Dependent.
Statistical Analyses
Chi-square statistics were conducted to determine significant differences in substancerelated factors among conditions of marijuana use categories. A series of logistic regression analyses were conducted to determine differences between marijuana use categories, positive indicators of blood or oral fluid for tetrahydrocannabinol (THC -the principal psychoactive constituent found in marijuana), cocaine, opioids, benzodiazepines, and BAC levels. Age, sex and race were controlled in all logistic regressions. All statistical analyses used SPSS v. 18.0 (SPSS Inc., Chicago, IL).
Results
Chi-square analyses were used to identify differences between groups for each of the substance-related variables. A significant difference was found between categories of marijuana use on levels of measured BAC as well as other substance use (See Table 2 ).
A series of logistic regression analyses were performed to assess the ability of marijuana use categories to predict positive indicators of THC, cocaine, opioids, and benzodiazepines in oral fluid and/or blood samples. Table 3 displays the associations between marijuana use categories and each of these substances. The overall model predicting marijuana use was significant (p < .001) indicating the model was able to distinguish between those who used marijuana and those who did not. After controlling for the effects of age, sex and race, marijuana use categories were significant predictors of positive substance indicatorsprimarily when comparing the Non-use marijuana condition to all other conditions. Specifically, non-users were about ten (AOR= 10.04; 95% CI: 7.98-12.63), nine (AOR= 8.92; 95% CI: 5.94-13.38), and twelve (AOR= 12.03; 95% CI: 7.81-18.52) times less likely than marijuana users, abusers and dependents respectively to have positive oral fluid and/or blood indicators for THC; and almost three (AOR= 2.94; 95% CI: 2.02-4.29), four (AOR= 3.51; 95% CI: 1.86-6.61) and seven (AOR= 6.63; 95% CI: 3.69-11.89) times less likely than marijuana users, abusers, and dependents respectively to have positive oral fluid and/or blood indicators for cocaine.
Those who used marijuana but did not meet diagnostic criteria for abuse or dependence were almost twice as likely as non-users to have positive oral fluid or blood screens for opioids (AOR= 1.84; 95% CI: 1.21-2.80) and over twice as likely to test positive for benzodiazepines (AOR= 2.36; 95% CI: 1.29-4.32). Those in the marijuana abuse category were approximately four times more likely than non-users to test positive for benzodiazepines (AOR= 4.04; 95% CI: 1.68-9.72) while those in the marijuana dependent category were over twice as likely as the non-use group to test positive for opioids (AOR= 2.64; 95% CI: 1.19-5.85).
Finally, those who fell into the marijuana dependent category were over twice as likely (AOR= 2.65; 95% CI: 1.38-5.05) as the marijuana users to have positive screens for cocaine in their oral fluid and/or blood. No other significant differences were noted among those that used marijuana to some extent.
Among participants submitting valid breath tests, BAC was found to be significant at all levels (0, between 0 and .08, and above .08) between marijuana non-users and marijuana users, with users being about twice as likely to have a BAC below illegal levels without being at zero (AOR= 1.78; 95% CI: 1.34-2.36) and above the 0.08 illegal level (AOR= 2.13; 95% CI: 1.30-3.48). Similarly, those in the marijuana use category were about half as likely as non-users to have no BAC whatsoever (AOR= 0.52; 95% CI: 0.41-0.67). No significant differences were noted in any other comparisons (See Table 4 ).
Discussion
Marijuana use can result in reduced response times (Hart et al., 2010) , motor coordination and functioning (Lane et al., 2004) . Additionally, the use of alcohol, cocaine, opioids or benzodiazepines may have varied effects including impaired reaction time, coordination, information processing time, concentration, visual acuity or increases in tracking errors (Leung, 2011) . Each of these substances has been shown to have an adverse effect on the skills necessary for driving and to have been associated with crash involvement in some studies. Therefore, combining their use is likely to compound their adverse effects. Despite this concern, the current study is one of the first endeavors to examine concurrent substance use among an active sample of U.S. drivers who have not been involved in accidents, hospitalizations or arrests. Consistent with our hypotheses, participants who met criteria for marijuana use, abuse and dependence were respectively three, three and a half, and six and a half times more likely than non-users to test positive for cocaine in blood and/or oral fluid samples. Those in the marijuana dependence condition were over two and a half times more likely than those in the marijuana use condition to test positive for cocaine. This is consistent with previous research conducted by the Substance Abuse and Mental Health Services Administration (SAMHSA; 1995) indicating high rates of comorbid marijuana and cocaine use. Curiously, a significant relationship was found between marijuana users and marijuana dependents, but not between users and abusers. This is likely the result of the relatively minor differences between those who casually use marijuana and those that meet diagnostic criteria for abuse.
Those in the marijuana use condition were about twice as likely as those in the non-use condition to test positive for either opioids or benzodiazepines. This provides further support of the elevated rates of concurrent substance use among drivers who also use marijuana. This relationship, however, was not significant between non-users and abusers testing positive for opioids, and between non-users and dependents testing positive for benzodiazepines. These results may be due to the relatively low number of respondents meeting the criteria for marijuana abuse and dependence while simultaneously using these substances (See Table 2 ). That is, with a larger sample size, these relationships may also be significant. However they are consistent with the finding in the analysis of this sample by which found that drivers who met criteria for alcohol dependence and abuse were not overrepresented among high BAC drivers.
Consistent with the Furr-Holden results, the only significant differences found on BAC among marijuana use conditions were found between non-users and users of marijuana, while no significant difference was noted between non-users and marijuana abusers or dependents. This may be indicative a having a drug of choice. That is, those that meet diagnostic criteria for marijuana abuse or dependence may devote large amounts of time to its exclusive use and acquisition that it leaves little time or interest for alcohol use. Those that do not meet the abuse and dependence criteria, however, are likely to be much more casual users of marijuana and, as such, are less likely to devote great amounts of time to its use or acquisition allowing time for alcohol use. If we consider the findings in this light, the results indicate that casual users of marijuana (i.e., those in the marijuana use condition) are about 1.5 times and twice as likely as non-users to have a BAC below or above 0.08 respectively.
The current study also supports findings by Fergusson et al. (2008) who suggested marijuana use among drivers exceeds the rate of alcohol use among drivers. In the current study, 661 nighttime drivers tested positive for alcohol use, while 784 tested positive for marijuana use by means of blood or oral fluid tests. Together, these two findings lend support to the idea that DUI interventions should be retooled and adapted to the change in modern patterns of substance use. That is, where DUI interventions have typically focused on alcohol use education, the current study suggests that it may be necessary to adapt or expand these interventions to include marijuana use.
The current study has several limitations. First, although cross-sectional designs are appropriate to the research questions posited herein, they cannot be used for making causal inferences. They may be useful, however, to stimulate further scientific understanding as was the goal in this research. Further, the current research bases much of its discussion on contributors to motor vehicle accidents (i.e., reduced motor coordination, reduced reaction times, etc.), but does not collect any data on this specific topic. Indeed, the discussion of how use and concurrent use of these substances may contribute to motor vehicle accidents may have been strengthened by analysis of such data. Finally, the current study examines specifically marijuana and concurrent substance use, and the applicability and generalizability of these findings to populations beyond those used in this study are limited.
Despite these limitations, however, the current study has several strengths. First, much of the previous research on this topic has been conducted by means of self-report. The current study is notably strengthened by the use of biological measures including blood and oral fluid samples as well as breathalyzer recordings of BAC. Furthermore, traditional research in the area of substance use among drivers was gathered from accidents, hospitalizations and arrests which do not address actual rates of substance use among drivers, as those drivers who use substances but are not involved in any of these scenarios would not be measured. The current research provides valuable information to fill this gap in knowledge.
As the popularity of marijuana increases among the general population, and as the legalization of marijuana appears increasingly possible, the need to understand the role of this substance in everyday life becomes an imperative. The findings from the current study underscore the need to update and adapt current interventions geared toward DUI offenders. The current study also begins to illustrate the concerns associated with marijuana use among drivers. Specifically, that marijuana is the most used substance among drivers, and that its use predicts the concurrent use of other substances which may impede driving to some extent. In an attempt to address concerns associated with marijuana use and driving, it may be necessary to further develop educational components discussing the use of substances other than alcohol in basic driver's education classes. Enhancing protocols to tailor DUI interventions and driver's education classes to include marijuana use may be valuable in addressing these concerns. 
